Genetic polymorphisms of human ABC transporter ABCG2: development of the standard method for functional validation of SNPs by using the Flp recombinase system.
The vector-mediated introduction of cDNA into mammalian cells by calcium phosphate co-precipitation or permeation with lipofectamine is widely used for the integration of cDNA into genomic DNA. However, integration of cDNA into the host's chromosomal DNA occurs randomly at unpredictable sites, and the number of integrated recombinant DNAs is not controllable. To investigate the effect of genetic polymorphisms of ABCG2 on the protein expression and the drug resistance profile, we developed the Flp-In method to integrate one single copy of ABCG2 variant-cDNA into FRT-tagged genomic DNA. More than 20 metaphase spreads were examined for both fluorescence in situ hybridization (FISH) mapping and multicolor-FISH analysis, and it has been revealed that ABCG2 cDNA was incorporated into the telomeric region of the short arm on one of chromosomes 12 in Flp-In-293 cells. Based on the currently available SNP data for human ABCG2, we have created a total of seven variants by site-directed mutagenesis and stably expressed them in Flp-In-293 cells. While mRNAs of those integrated ABCG2 variants and wild type were evenly expressed in Flp-In-293 cells, the protein expression levels of F208S and S441N variants were found to be markedly low. It is suggested that the protein instability due to enhanced degradation resulted in the low levels of their protein expression. Thus, the Flp recombinase system would provide a useful tool to validate the effect of nonsynonymous SNPs on the protein stability and post-translational modification of ABCG2.